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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a conductive 
adhesive sheet having an anisotropy by arranging 
conductive fine particles regularly and in a high 
density (so that the distance between adjacent 
conductive fine particles becomes <20 urn) in the 
surface of the sheet. 

SOLUTION: This conductive adhesive sheet is 
constituted by a core film 1 arranged at the center in 
thickness direction, adhesive layers 2, 3 arranged on 
the both sides of the core film 1 , and spherical 
conductive fine particles 4. On the core film 1, 
adhesive parts 10 are formed regularly and 10 pieces 
each of the conductive fine particles are arranged on 
all of the adhesive part 10. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the adhesion sheet which gives conductivity only in the thickness direction of a sheet by 
the conductive particle distributed in the sheet surface An adhesives layer is arranged to both sides of 
the core film arranged in the center of the thickness direction, and said core film and an adhesives 
layer are insulation. On a core film The conductive adhesion sheet which has the anisotropy 
characterized by forming two or more parts which have adhesiveness by predetermined arrangement 
in a film plane, and arranging the conductive particle at the adhesive part concerned. 
[Claim 2] It is the conductive adhesion sheet according to claim 1 whose magnitude of an adhesive 
part the thickness of a core film is 0.5 micrometers or more 50 micrometers or less, the mean particle 
diameter of a conductive particle is 0.5 micrometers or more 50 micrometers or less, the standard 
deviation of the particle size distribution of a conductive particle is 50% or less of mean particle 
diameter, and is [ the thickness of an adhesives layer is 1 micrometers or more 50 micrometers or 
less, and ] 1 or more-time 1.5 or less times of the mean particle diameter of a conductive particle. 
[Claim 3] A conductive particle is a conductive adhesion sheet according to claim 1 or 2 
characterized by being the particle which consists of copper, gold, silver, nickel, palladium, an 
indium, tin, lead, zinc, a bismuth, an alloy of the metal of one of these, or carbon, or the particle 
which has metallic coating on a front face. 

[Claim 4] In the approach of manufacturing a conductive adhesion sheet according to claim 1 , the 
photopolymer layer of the negative mold which has adhesiveness is formed on the 1 st adhesives 
layer formed on the base material. Subsequently The light which makes said photopolymer layer 
harden the photopolymer concerned is irradiated through the photo mask which has the protection- 
from-light section made to correspond to arrangement of an adhesive part. The core film which has : 
two or more adhesive parts by predetermined arrangement is formed in a field by leaving the 
predetermined location of a photopolymer layer as an adhesive part, and stiffening the other part. 
Subsequently The manufacture approach of the conductive adhesion sheet characterized by forming 
the 2nd adhesives layer on this core film after putting a conductive particle into said adhesive part. 
[Claim 5] Said photopolymer layer is the manufacture approach of a conductive adhesion sheet 
according to claim 4 that number average molecular weight consists of a photopolymer containing 
500 or more prepolymers [ 5000 or less ], a reactant monomer, and a photopolymerization initiator. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the conductive adhesion sheet which gives 
conductivity only in the thickness direction of a sheet, and its manufacture approach by the 
conductive particle distributed in the sheet surface. 
[0002] 

[Description of the Prior Art] Conventionally, the conductive adhesion sheet which gives 
conductivity is used only in the thickness direction in the cases, such as connection with wiring and : 
the flexible substrate of a liquid crystal display, and high density assembly to the substrate of 
integrated-circuit components. An example of the conventional conductive adhesion sheet is shown 
in drawing 5 . In this example, the conductive particle 4 is distributed at random in the sheet 20 
which consists of an adhesives layer. There are the following troubles in this sheet. 
[0003] In recent years, the dimension of the circuit pattern connected or a land pattern is increasingly 
made detailed. If the dimension of the pattern connected becomes small, as shown in drawing 5 (b), 
with the sheet with which the conductive particle is distributed at random, the probability for the 
pattern connected to be arranged in the location A where a conductive particle does not exist will 
become high. Consequently, there is a possibility that between the patterns connected may not be 
connected electrically. 

[0004] In order to solve this trouble, it is effective to distribute a conductive smaller particle in a 
sheet by high density, but if the dimension of a conductive particle is made small, as shown in 
drawing 6 (a), it will be hard to absorb the variation in the projection height from the substrate Bl of 
the connection patterns PI and P2, and the field of B-2, and will become. Moreover, when patterns 
PI and P2 are arranged in the fine pitch as shown in drawing 6 (b) if the consistency of the 
conductive particle 4 within a sheet 20 is made high, the probability for a short circuit (short circuit) ; 
to arise between adjacent patterns becomes high. That is, by these approaches, the connection 
dependability of the conductive adhesion sheet with which the conductive particle is distributed at 
random is not improved. 

[0005] On the other hand, distributing a conductive particle by predetermined arrangement in a sheet 
is indicated by JP,5-67480,A and JP, 10-256701, A. Before making a sheet (adhesives layer) 
distribute a conductive particle, it is made to be charged, and homogeneity is made to distribute a 
conductive particle in a sheet by the approach indicated by JP,5-67480,A using the repulsive force 
between conductive particles. Moreover, after electrifying each location of a conductive particle and 
a base material with a different charge and arranging a conductive particle by predetermined 
arrangement on a base material, imprinting a conductive particle in an adhesives layer, where this 
arrangement is held is indicated. 

[0006] However, since arrangement is held according to the repulsive force of the conductive 
electrified particles by this approach, it is impossible to make the distance between the conductive 
particles which adjoin each other within a sheet surface approach to 20 micrometers or less. The 
conductive particle which has magnetism is used for JP, 10-256701, A, the constituent which consists 
of a rubber ingredient and a conductive particle is formed in the shape of a sheet, orientation of the 
conductive particle is carried out, applying a magnetic field in the thickness direction of this sheet- 
like object, and stiffening rubber in this condition is indicated. 
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[0007] However, there are the following troubles in this approach. Since it is difficult to centralize a 
magnetic field on a very narrow field, distance between the conductive particles which adjoin each 
other within a sheet surface cannot be made to approach to 20 micrometers or less. In the thickness 
direction of a rubber sheet, a conductive particle laps and may be arranged. It is difficult to arrange a 
conductive particle regularly, holding predetermined spacing between adjacent particles. The 
conductive particle which can be used is restricted to the magnetic substance. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is made paying attention to the trouble of 
such a conventional technique, by the conductive particle distributed in the sheet surface, is regularly 
[ a conductive particle / in a sheet surface ] high-density in the conductive adhesion sheet which 
gives conductivity only in the thickness direction of a sheet, and makes it a technical problem to 
offer the conductive adhesion sheet arranged (the distance between adjacent conductive particles is 
set to 20 micrometers or less like). 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention by the conductive particle distributed in the sheet surface In the adhesion sheet which 
gives conductivity only in the thickness direction of a sheet, an adhesives layer is arranged to both 
sides of the core film arranged in the center of the thickness direction. Said core film and an 
adhesives layer are insulation, two or more parts which have adhesiveness are formed by 
predetermined arrangement in a film plane, and a core film is provided with the conductive adhesion 
sheet which has the anisotropy characterized by arranging the conductive particle at the adhesive part 
concerned. 

[0010] In the conductive adhesion sheet of this invention, the mean particle diameter of a conductive ; 
particle is 0.5 micrometers or more 50 micrometers or less, and it is desirable that the thickness of a 
core film is 0.5 micrometers or more 50 micrometers or less, the standard deviation of the particle 
size distribution of a conductive particle is 50% or less of mean particle diameter, and the magnitude 
of an adhesive part is [ the thickness of an adhesives layer is 1 micrometers or more 50 micrometers 
or less, and ] 1 or more-time 1 .5 or less times of the mean particle diameter of a conductive particle. ; 
[001 1] As for a conductive particle, in the conductive adhesion sheet of this invention, it is desirable 
that they are the particle which consists of copper, gold, silver, nickel, palladium, an indium, tin, 
lead, zinc, a bismuth, an alloy of the metal of one of these, or carbon, or the particle which has 
metallic coating on a front face. This invention forms the photopolymer layer of the negative mold 
which has adhesiveness as an approach of manufacturing the conductive adhesion sheet of this 
invention again, on the 1 st adhesives layer formed on the base material. Subsequently The light 
which makes said photopolymer layer harden the photopolymer concerned is irradiated through the 
photo mask which has the protection- from- light section made to correspond to arrangement of an 
adhesive part. The core film which has two or more adhesive parts by predetermined arrangement is 
formed in a field by leaving the predetermined location of a photopolymer layer as an adhesive part, 
and stiffening the other part. Subsequently After putting a conductive particle into said adhesive part, 
the manufacture approach of the conductive adhesion sheet characterized by forming the 2nd 
adhesives layer on this core film is offered. 

[0012] As for said photopolymer layer, in this approach, it is desirable that number average 
molecular weight consists of a photopolymer containing 500 or more prepolymers [ 5000 or less 
(5000 or less / 10000 or less / Preferably / 800 or more / still more preferably / 800 or more /) ], a 
reactant monomer, and a photopolymerization initiator. In addition, this number average molecular ; 
weight is the numeric value which authorized and computed the data measured using gel permeation 
chromatography by the polystyrene preparation. 

[0013] On the usual optical exposure conditions, the hardening degree of a photopolymer becomes 
that the number average molecular weight of the prepolymer contained in the photopolymer is less 
than 500 with imperfection, and since there is a possibility that adhesiveness may remain also in the 
optical exposure section, it becomes difficult only about the predetermined location in a core film 
plane to stiffen the other part as an adhesive part. If the number average molecular weight of the 
prepolymer contained in the photopolymer exceeds 50000 reversely, since the adhesiveness of a 
photopolymer is low, it will become difficult in the condition before an optical exposure to form in 
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the predetermined location in a core film plane the adhesive part which has the adhesiveness which 
can hold a conductive particle. 

[0014] Moreover, in the conductive adhesion sheet of this invention, in order to make a 
photopolymer layer arrange a minute conductive particle in a minute pitch, it is necessary to form a ] - 
minute adhesive part in a minute pitch. Therefore, it is necessary to use the very high photopolymer 
of resolution with which line breadth can form a pattern several micrometers or less. As construction 
material of an usable prepolymer, unsaturated polyester, saturated polyester, polyurethane, polyamic ; 
acid ester, polyimide, a polyamide, the copolymerization object of a methacrylic acid and 
methacrylic ester, polysulfone, polyether sulphone, polyphenylene ether, polystyrene, phenol 
novolak resin, an epoxy resin, etc. are mentioned. 

[0015] As a reactant monomer, the thing which carries out a radical polymerization reaction 
according to an operation of an optical radical generating agent, or the thing of a reactant monomer i 
better known than before which carries out a ring-opening-polymerization reaction according to an 
operation of a photo-oxide generating agent or an optical base generating agent is usable. Moreover, 
the photopolymerization initiator better known than before also as a photopolymerization initiator is 
usable. Moreover, the photopolymer with which an optical absorption agent and various additives 
are added as well as the usual photopolymer may be used. 

[0016] By the approach of this invention, in case a photopolymer layer is formed on the 1st 
adhesives layer, in order to prevent that a photopolymer is mixed with adhesives, it is necessary to 
use the photopolymer of a presentation which is not mixed with the adhesives which make the 1st 
adhesives layer for a short time. Although the light which stiffens the photopolymer concerned is 
irradiated by the approach of this invention according to the photopolymer to be used, as the light 
source, an extra-high pressure mercury lamp, a low-pressure mercury lamp, a halogen lamp, a xenon 
lamp, the X-ray taken out from synchrotron orbit radiation, or an electron ray is mentioned. 
Moreover, in order for a diameter to form an adhesive part by the detailed pattern 20 micrometers or 
less, it is desirable to irradiate a parallel ray. 

It depends for the thickness of a [core film] core film on the magnitude of the conductive particle to 
be used greatly. That is, in order to contact a conductive particle to both the patterns to connect, 
without making the conductive adhesion sheet of this invention transform a core film at the time of 
an activity, the thickness of a core film needs to make it a dimension smaller than it whether to be 
the same as the mean particle diameter of the conductive particle of a conductive adhesion sheet. For 
example, when the mean particle diameter of the conductive particle to be used is 0.5-50 
micrometers, thickness of a core film is set to 0.5 micrometers - 50 micrometers. If the thickness of a 
core film exceeds 50 micrometers, since mean particle diameter also needs to make the particle to be 
used the magnitude exceeding 50 micrometers, it becomes unsuitable for connection of a fine 
pattern. 

[0017] Magnitude of the adhesive part formed in a core film is made into one to 1.5 times of the 
mean particle diameter of a conductive particle although it is dependent on the magnitude of the 
conductive particle to be used. Although it is dependent on the array pitch and wiring width of face 
of a connection pattern about the array of an adhesive part, it is desirable to arrange an adhesive part ; 
at intervals of 0.3 times to 1 time of an array pitch. Moreover, it is also possible to form an adhesive 
part only in the pattern of a part to connect. However, the alignment of a connection pattern and 
coupling parts is needed in this case. 

[Conductive particle] Mean particle diameter sets [ micrometer / 1 ] preferably to 2 to 10 
micrometers still more preferably 50 micrometers of 20 micrometers of magnitude of the conductive : 
particle used by this invention from 0.5 micrometers. The variation in the height of a connection 
pattern may be unabsorbable in the mean particle diameter of a conductive particle being less than 
0.5 micrometers. Moreover, in the magnitude exceeding 50 micrometers, it becomes unsuitable for 
connection of a fine pattern. 

[0018] Especially the configuration of the conductive particle used by this invention does not need to; 
be a globular form, and many letter objects of a projection may be in a polyhedron and a globular 
form particle. However, since it is hard to put a flat-like thing into an adhesive part, it is not 
desirable. Since the conductive particle which is easy to be crushed at the time of compression and 
which is easy to deform can enlarge a touch area with a connection pattern and can absorb the 
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variation in the height of a connection pattern, it is desirable. 

[0019] It is made, as for the particle size distribution of the conductive particle used by this 
invention, for standard deviation to become 50% or less of mean particle diameter. It is made to 
become 10% or less still more preferably, as standard deviation becomes 20% or less of mean 
particle diameter preferably. It becomes difficult for the particle size distribution of a conductive 
particle to remove the unnecessary conductive small particle which plugging occurs into an adhesive : 
part by the conductive particle with small particle diameter, or exists in locations other than an 
adhesive part, if standard deviation is widely distributed exceeding 50% of mean particle diameter. 
Moreover, it becomes difficult to absorb height dispersion of a connection pattern. Therefore, it leads- 
to lowering of the electric connection dependability between connection patterns. Moreover, it is 
desirable that one conductive close particle is in one adhesive part. 

[0020] As the classification approach of a conductive particle, centrifugal classifiers, such as the 
usual approach, for example, a cyclone, and KURASHI kuron, a gravitational classifier, an inertial 
classifier, an air-current classifier, or the classifier by sieving can be used. In order for particle 
diameter to classify a detailed conductive particle 10 micrometers or less, an air-current classifier is 
useful. Moreover, it is desirable to remove opening-of-sieve plugging by air blast ****** etc. 
periodically from a passing sieve side by the classification approach by sieving. 
[Adhesives layer] As adhesives which make the adhesives layer which constitutes the conductive 
adhesion sheet of this invention, thermosetting adhesive, thermoplastic adhesive, or a pressure 
sensitive adhesive can be used suitably, for example. When the compound containing a curing agent 
is shut up into a microcapsule and a microcapsule is especially crushed with a pressure or heat, it is 
desirable to use the adhesives of the type containing the so-called latency curing agent which 
hardening starts. 

[0021] Moreover, as construction material of this adhesives layer, epoxy system resin, polyimide 
system resin, a urea-resin, amino resin, melamine resin, phenol resin, xylene resin, furan resin, 
isocyanate resin, benz-cyclo-butene system resin, polyphenylene ether resin, polysulfone resin, 
polyether sulphone resin, etc. can be mentioned, for example. It is desirable that the resin which 
constitutes the adhesives used [ especially ] from viewpoints, such as dimensional stability and 
thermal resistance, consists of a compound which has the frame of aliphatic series ring compounds, 
such as aromatic compounds, such as benzene, naphthalene, an anthracene, a pyrene, a biphenyl, and 
the phenylene ether, a cyclohexane, a cyclohexene, a bicyclo octane, bicyclo octene, and 
adamantane, in a chain. 

[0022] Moreover, if the adhesives which turn into a solvent from meltable resin are used, an 
adhesives layer can be obtained by drying, after applying on a base material, where adhesives are 
melted to a solvent. Thickness of the adhesives layer after this desiccation (solvent clearance) is 
preferably set to 5 micrometers - 20 micrometers at 1 micrometer - 50 micrometers. It is difficult to 
obtain the adhesion reinforcement after adhesion by the thickness of less than 1 micrometer. If the 
thickness of an adhesives layer exceeds 50 micrometers, there will be too many amounts of 
adhesives and the electric connection between a conductive particle and a connection pattern will be 
blocked. 

[0023] Although the 1st and 2nd adhesives layers are formed in both sides on both sides of the core ; 
film, the conductive adhesion sheet of this invention is available for them, even if a presentation is 
the same and these adhesives layers differ. When the conductive adhesion sheet of this invention is 
put to aqueous acids, water, etc. in a production process, it is necessary to use the adhesives layer 
which neither deterioration nor a reaction produces with drainage system processing liquid. 
Moreover, eye tacking of the conductive adhesion sheet of this invention can be made possible to a 
connector-ed by using the adhesives layer which has adhesiveness or tuck nature. 
[0024] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. One 
operation gestalt of the conductive adhesion sheet of this invention is explained using drawing 1 . 
This conductive adhesion sheet consists of a core film 1 arranged in the center of the thickness 
direction, adhesives layers 2 and 3 arranged to both sides of the core film 1, and a spherical 
conductive particle 4. 

[0025] The core film 1 consists of a part for the hard spot 9 which consists of unsaturated polyester, • 
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and an adhesive part 10 which consists of a photopolymer (non-hardened material) which uses an 
unsaturated polyester prepolymer as a principal component. Many adhesive parts 10 are formed in 
the location of the lattice point in a film plane (intersection of the vertical line of a grid, and 
striping), and the face-centered location of a unit lattice as shown in drawing 1 (b). Spacing of the 
lattice point which adjoins each other along with a vertical line is 15 micrometers, and spacing of the 
lattice point which adjoins each other along with striping is 15 micrometers. All parts other than this 
adhesive partial 10 are parts for a hard spot 9. One conductive particle 4 each is arranged at all the 
adhesive parts 10 of the core film 1. 

[0026] The thickness of the core film 1 is 4 micrometers. The adhesives layers 2 and 3 consist of 
heat-curing mold adhesives of the epoxy system containing a latency curing agent, and thickness is 
12 micrometers. The conductive particle 4 is powder which consists of an alloy of copper and silver, 
and mean particle diameter is [ the standard deviation of 6 micrometers and particle size 
distribution ] 1.5 micrometers. The flat-surface configuration (cross-section configuration where the 
film plane was met) of the adhesive part 10 is circular, and this diameter of circle is 8 micrometers 
(1.33 times of the mean particle diameter of the conductive particle 4). 

[0027] At the time of an activity, between the substrates to connect, this conductive adhesion sheet is 
inserted and pressurizes. Thereby, the adhesives layers 2 and 3 are made to deform and the 
conductive particle 4 is contacted to both the patterns to connect. At this time, arrangement of the 
conductive particle 4 within a sheet surface is being fixed with the core film 1 . Moreover, with this 
conductive adhesion sheet, as mentioned above, in the sheet surface, the conductive particle 4 is 
regularly high-density, and is arranged by arrangement of drawing 1 (b) (the distance between 
adjacent conductive particles is set to 20 micrometers or less like). 

[0028] Therefore, according to the conductive adhesion sheet of this operation gestalt, reliable 
connection can be made, when the dimension of the pattern to connect is small, or even when 
connecting the pattern arranged in the fine pitch. A possibility that the pattern to connect may be 
arranged in the location (it expresses to drawing 5 as Sign A) where the conductive particle 4 does 
not exist disappears by making the pitch and magnitude of the adhesive part 10 equivalent to the 
array pitch and wiring width of face of the pattern to connect, and setting them up especially. 
[0029] In addition, according to the conductive adhesion sheet of this operation gestalt, since the 
conductive particle is arranged regularly, even if it does not make a conductive particle extremely 
small like [ in the case of being arranged at random ] (in for example, diameter of 2 micrometers or 
less), the probability for the pattern to connect to be arranged in the location (for it to express to 
drawing 5 as Sign A) where a conductive particle does not exist serves as zero theoretically. 
Therefore, the conductive adhesion sheet of this operation gestalt becomes easy to absorb the 
variation in the projection height from the substrate side of a connection pattern by making a 
conductive particle into a certain amount of magnitude rather than the conductive adhesion sheet 
with which the conductive particle is arranged at random. 

[0030] Arrangement of the adhesive part 10 in the field of the core film 1 shows the conductive 
adhesion sheet with which the above differs to drawing 1 (c). In this example, the adhesive part 10 is 
arranged in the location of the lattice point in a film plane. One conductive particle 4 each is 
arranged in all these adhesive parts 10. One operation gestalt of the manufacture approach of the 
conductive adhesion sheet of this invention is explained using drawing 2 . 

[0031] First, on the base material 5 which consists of a plastic film etc., after applying an adhesives = 
solution (liquid which melted adhesives to the solvent) by predetermined thickness, the 1st adhesives 
layer 2 is formed by carrying out desiccation clearance of the solvent. As the method of application ; 
of an adhesives solution, the usual approach, for example, the blade coat method, a spray coating 
method, a spin coat method, the roll coat method, etc. are employable. 

[0032] Next, the photopolymer layer 1 1 of the negative mold which has adhesiveness is formed on 
the 1st adhesives layer 2 by applying a liquefied negative-mold photopolymer (for example, 
photopolymer which uses an unsaturated polyester prepolymer as a principal component), and drying 
a solvent in the case of the photopolymer containing a solvent. Next, what has the optical (it has 
arrangement within the same sheet surface as the same configuration as an adhesive part) electric 
shielding section to which the adhesive part 10 formed in the core film 1 was made to correspond as 
a photo mask M is prepared. This photo mask M is arranged above the photopolymer layer 1 1 of a 
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negative mold, and the parallel light from [ from this photo mask M ] an extra-high pressure mercury 
lamp is irradiated. This condition is shown in drawing 2 (a). 

[0033] Thereby, the part equivalent to which the light of the photopolymer layer 1 1 was is hardened, \ 
and the part equivalent to which light was not remains as an adhesive part. Consequently, the 
adhesive part 10 is formed in the photopolymer layer 1 1 by predetermined arrangement, and the 
other part turns into a part for a hard spot 9. Thereby, the core film 1 which has the adhesive part 10 ; 
of predetermined arrangement is formed on the 1st adhesives layer 2. Drawing 2 (b) shows this 
condition. 

[0034] Next, after sprinkling the powder which consists of many conductive particles 4 from the 
upper part of the core film 1 in this condition, the conductive particle 4 is put in in the adhesive part ; 
10 of the core film 1 by vibrating the whole sheet which consists of a base material 5, the 1st 
adhesives layer 2, and a core film 1. Moreover, as shown in drawing 2 (c), it does not enter in the 
adhesive part 10, but conductive particle 4a which exists in the top face of the core film 1 is removed 
by pressing with the film to which adhesives were attached. 

[0035] By vibrating the whole sheet, the conductive particle 4 becomes easy to go into all the 
adhesive parts 10. Moreover, the conductive particle 4 may be put in in the adhesive part 10 of the 
core film 1 by making it pass through the whole sheet two or more times in the container containing 
a conductive particle. Next, after applying an adhesives solution by predetermined thickness on the 
core film 1, the 2nd adhesives layer 3 is formed on the core film 1 by carrying out desiccation 
clearance of the solvent. Furthermore, the covering film 6 is covered on this 2nd adhesives layer 3. 
Thereby, as a conductive adhesion sheet shows drawing 2 (d), it is obtained, after the base material 5 
was joined by one field and the covering film 6 has been joined by the field of another side, 
respectively. 

[0036] It is good also as a condition of drawing 2 (d) by replacing with this, turning the adhesives 
layer 3 to the core film 1 side, placing the covering film 6 with which the adhesives layer 3 was 
formed on the core film 1 , and heating it. However, it is necessary to make whenever [ stoving 
temperature / in this case ] into the temperature which the adhesives which make the adhesives layer j 
3 do not harden. In addition, a conductive adhesion sheet is used in the condition of having 
exfoliated the base material 5 and the covering film 6. Therefore, it is desirable to apply removers, 
such as a silicon system, to the field which forms the 1st adhesives layer 2 of a base material 5, and 
the field which becomes the 2nd [ of the covering film 6 ] adhesives layer 3 side. 
[0037] According to the approach of this operation gestalt, the minute adhesive part 10 with a 
diameter of 20 micrometers or less can be easily formed in the core film 1 . 
[0038] 

[Example 1] [production of a conductive adhesion sheet] — first, the polyethylene terephthalate 
(PET) film with a thickness of 25 micrometers was prepared, and poly dimethylsiloxane was covered 
with about 50nm thickness as a remover on the front face of this PET film. The epoxy adhesive 
solution was used for the field with which the remover of this PET film (base material) 5 was 
covered, and the blade coating machine was applied to it. Next, the adhesives layer (1st adhesives 
layer) 2 which consists of an epoxy adhesive with a thickness of 10 micrometers was formed on the 
PET film 5 by carrying out desiccation clearance of the solvent from this spreading film. 
[0039] The presentations of the used epoxy adhesive solution are the bisphenol A mold liquefied 
epoxy resin: 10 weight section, the phenoxy resin: 10 weight section, the latency curing agent:4.5 
weight section that consists of an imidazole derivative epoxy compound of a microcapsule type, and 
toluene / ethyl- acetate mixed liquor: 5 weight section. On this adhesives layer 2, the photopolymer 
layer 1 1 of the negative mold which has adhesiveness was formed by 4 micrometers in thickness by 
using a blade coating machine, applying a liquefied negative-mold photopolymer and making it dry. 
The PET film with a thickness of 10 micrometers was put on this photopolymer layer 1 1 . It covered 
pressurizing a PET film from a top with a roller so that a wrinkle may not arise on the front face of 
the photopolymer layer 1 1 in that case. 

[0040] The used photopolymer in the unsaturated polyester prepolymer: 100 weight section whose 
number average molecular weight is 2000 Tetraethylene glycol dimethacrylate : The 10.7 weight 
sections, the diethylene-glycol dimethacrylate:4.3 weight section, Pentaerythritol trimethacrylate : 15 
weight sections, the phosphoric-acid (mono-methacryloiloxy-ethyl):3.6 weight section, 2 The 2 and 
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2-dimethoxy-2-phenyl acetophenone:2 weight section, 6 - G tert-butyl-4-methyl phenol:0.04 weight 
section, And the "OPLAS yellow 140 M :0.1 1 weight section made from cage ENTO chemistry is 
added, and it is obtained by carrying out stirring mixing. 

[0041] The unsaturated polyester prepolymer whose number average molecular weight is 2000 
adjusted the preparation ratio of an adipic acid, isophthalic acid, an itaconic acid, a fumaric acid, and 
a diethylene glycol, and obtained it by the dehydration polycondensation reaction. Number average 
molecular weight was measured using the gel-permeation-chromatography equipment by Shimadzu 
Corp., and was measuring-ized with the polystyrene reference standard. 

[0042] Although this photopolymer does not contain a solvent, it can be applied as it is by the above- 
mentioned thickness. However, when applying by thickness 2 micrometers or less, it is desirable to : 
add a solvent, and to use viscosity, making it low. In that case, a photopolymer layer is obtained by 
drying a solvent after spreading. Next, lattice point spacing prepared the glass photo mask arranged 
regularly in 15-micrometer pitch by the arrangement as the arrangement of the adhesive section 10 
shown in drawing 1 (b) with the circular chromium pattern same as a photo mask M which is the 
diameter of 8 micrometers. This photo mask M has been arranged on the photopolymer layer 1 1, and 
the light of an extra-high pressure mercury lamp was irradiated from on this photo mask M. Drawing 
2 (a) shows this condition. However, in this drawing, the PET covering film with a thickness of 10 
micrometers is omitted. This exposure light is the parallel ray which made light from the light source : 
parallel by optical system. Moreover, exposure conditions are power:2kW of an extra-high pressure 
mercury lamp, and exposure energy: 80 mJ/cm2. It carried out. 

[0043] Next, when the PET covering film was exfoliated and the condition of the photopolymer 
layer 1 1 was investigated, the part equivalent to which light was was hardened, and adhesiveness 
was not shown, but the part equivalent to which light was not showed adhesiveness. That is, the 
predetermined location of the photopolymer layer 1 1 remained as an adhesive part 10. Thereby, the 
core film 1 which has the adhesive part 10 of predetermined arrangement was formed on the 
adhesives layer (1st adhesives layer) 2 which consists of an epoxy adhesive. Drawing 2 (b) shows 
this condition. In the field of this core film 1, the adhesive circular part 10 whose diameter is 8 
micrometers is regularly arranged in 15-micrometer pitch (lattice point spacing) by the arrangement 
shown in drawing 1 (b). 

[0044] After sprinkling the powder which consists of many conductive particles 4 on this core film 
1, the conductive particle 4 was put into all the adhesive parts 10 by giving an oscillation to the 
whole sheet using ultrasonic rocking equipment. Next, by removing, after using a roller for the front 
face of the core film 1 and sticking the adhesion film "SPV-363" by NITTO DENKO CORP. on it, it 
did not go into the adhesive part 10, but conductive particle 4a which exists in the top face of the 
core film 1 was removed. 

[0045] As powder which consists of a conductive particle 4, the presentation indicated by JP,6- 
223633,A was Agx Cu (1-x) (0.008<=x<=0.4), the silver concentration on the front face of a particle 
was higher than 2.2 times of average silver concentration, it consisted of a spherical conductive 
particle which has the field which silver concentration increases toward a particle front face near the 
front face, and mean particle diameter used 6 micrometers and the powder whose standard deviation 
of particle size distribution is 1 micrometer. 

[0046] Next, as shown in drawing 2 (d), the adhesives layer 3 was turned to the core film 1 side, and ; 
the PET film 6 with which the adhesives layer (2nd adhesives layer) 3 with a thickness of 10 
micrometers it is thin from an epoxy adhesive is formed in one field was joined by placing on the 
core film 1 and heating. The PET film 6 with which this adhesives layer 3 is formed was produced 
by the same approach as the approach of having formed the 1st adhesives layer 2 on the above- 
mentioned base material (PET film) 5. 

[0047] The adhesives layers 2 and 3 which become both sides of the core film 1 which consists of an 
unsaturated polyester resin as mentioned above from an epoxy adhesive have been arranged, the 
adhesive circular part 10 with a diameter of 8 micrometers was regularly formed in the core film 1 in 
1 5-micrometer pitch (lattice point spacing) by the arrangement shown at drawing 1 (b), and the 
conductive adhesion sheet with which one conductive particle 4 each made from a copper-silver 
alloy is arranged at each adhesive part 10 was obtained. The PET films 5 and 6 are joined by both 
sides of this conductive adhesion sheet. 
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[Performance-evaluation] drawing 3 (a) is the top view showing some substrates for a trial, and 
drawing 3 (b) is the a-a line sectional view of drawing 3 (a). 

[0048] The substrate 30 for a trial has 200 wiring 32, and the connection pad 34 and the checking 
pad 35 for every wiring 32 on the insulating substrate 3 1 , and parts other than connection pad 34 and 
checking pad 35 are covered by the insulating layer 33. The connection pad 34 and the checking pad 
35 are independently connected with wiring 32, respectively. The dimension W of one side is formed: 
in the square which is 15 micrometers, array-pitch p of the connection pad 34 is 30 micrometers, and 
height h of the pad of the connection pad 34 of the connection pad 34 is 10 micrometers. 
[0049] First, the PET films 5 and 6 were removed from both sides of the conductive adhesion sheet 
obtained by the above-mentioned approach, and it inserted between all connection pad 34 parts of 
the substrate 30 for a trial, and the copper plate D with a thickness of 3mm, and where the pressure 
of 50MPa is put, it heated at 230 degrees C and held for 5 minutes. Consequently, connection pad 34 
part and copper plate D of the substrate 30 for a trial pasted up with the conductive adhesion sheet. 
[0050] Drawing 4 is the sectional view showing the condition that connection pad 34 part and copper 
plate D of the substrate 30 for a trial pasted up with the conductive adhesion sheet. This sectional 
view is equivalent to the b-b line sectional view of drawing 3 (a). At the time of this adhesion, since 
the adhesives layers 2 and 3 of the core film 1 and both sides of a conductive adhesion sheet deform, 
they have shown these with the sign 23 by drawing 4 collectively [ the layers ]. 
[0051] Thus, the connection-confirm trial by the conductive adhesion sheet of an example 1 was 
performed using two obtained taste piece. That is, resistance between 200 checking pads 35 and 
copper plates D was measured about each test piece. Consequently, it turned out that there is nothing 
that is not connected to the copper plate D and the electric target among a total of 400 connection 
pads 34 of two test pieces. 

[0052] Next, the PET films 5 and 6 were removed from both sides of the conductive adhesion sheet 
obtained by the above-mentioned approach, and it inserted between all connection pad 34 parts of 
the substrate 30 for a trial, and a glass plate with a thickness of 3mm, and where the pressure of 
50MPa is put, it heated at 230 degrees C and held for 5 minutes. Consequently, connection pad 34 
part and glass substrate of the substrate 30 for a trial pasted up with the conductive adhesion sheet. 
[0053] Thus, the insulation resistance between the adjoining checking pads 35 was measured using 
two obtained taste piece. Consequently, all insulation resistance was 1012ohms or more about a total 
of 400 checking pads 35 of two test pieces. It turned out that the short circuit has occurred among 
[ no ] the adjoining connection pads 34 by this about all a total of 400 connection pads 34 of two test 
pieces. 

[0054] From these test results, the conductive adhesion sheet of this example shows that the 
connection pad 34 and copper plate D of the substrate 30 for a trial are connected by the conductive 
particle 4 of a conductive adhesion sheet, and between the adjacent connection pads 34 will be in the 
condition of not connecting by the conductive particle 4, as shown in drawing 4 . 
[0055] 

[Example 2] [production of a conductive adhesion sheet] — except having formed the adhesives layer: 
which consists of thermoplastic polyimide as 1st adhesives layer 2, it is the same configuration as an 
example 1, and an approach, and the conductive adhesion sheet was produced. The 1st adhesives 
layer 2 was formed as follows. 

[0056] First, the polyethylene terephthalate (PET) film with a thickness of 25 micrometers was 
prepared, and poly dimethylsiloxane was covered with about 50nm thickness as a remover on the 
front face of this PET film. Next, the thermoplastic polyimide solution was used for the field with 
which the remover of this PET film (base material) 5 was covered, and the blade coating machine 
was applied to it. Next, the adhesives layer (1st adhesives layer) 2 which consists of thermoplastic 
polyimide with a thickness of 10 micrometers was formed on the PET film 5 by carrying out 
desiccation clearance of the solvent from this spreading film. 

[0057] As a thermoplastic polyimide solution, pentaerythritol trimethacrylate was added at a rate of 
1 weight section to the thermoplastic polyimide "UPA-N-1 1 1 solution C M 100 weight section by Ube 
Industries, Ltd., it mixed for 30 minutes, and what was left until the bubble disappeared was used. 
The adhesives layer 2 which becomes one field of the core film 1 which consists of an unsaturated 
polyester resin from thermoplastic polyimide according to this example 2 is arranged. The adhesives : 
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layer 3 which becomes the field of another side from an epoxy adhesive is arranged. On the core film 
1 The adhesive circular part 15 with a diameter of 8 micrometers was regularly formed in 15- 
micrometer pitch (lattice point spacing) by the arrangement shown in drawing 1 (b), and the 
conductive adhesion sheet with which one conductive particle 4 each made from a copper-silver 
alloy is arranged at each adhesive part 10 was obtained. The PET films 5 and 6 are joined by both 
sides of this conductive adhesion sheet. 

[Performance evaluation] Two test pieces each were produced by the same approach as an example 1; 
using the conductive adhesion sheet produced in this example 2, and the same substrate 30 for a trial 
as an example 1, a copper plate D and a glass substrate. However, the heating conditions at the time 
of carrying out application-of-pressure junction on both sides of a conductive adhesion sheet 
between the substrate 30 for a trial and a copper plate D were set as for 230 degrees C and 10 
minutes. The connection-confirm trial and the short verification test were performed by the same 
approach as an example 1 using these test pieces. 

[0058] Consequently, in the connection-confirm trial, it was checked about all a total of 400 
connection pads 34 of two test pieces that there is nothing that is not connected to the copper plate D 
and the electric target. Moreover, in the short verification test, all insulation resistance was 
1012ohms or more about a total of 400 checking pads 35 of two test pieces. It was checked that the 
short circuit has occurred among [ no ] the adjoining connection pads 34 by this about all a total of 
400 connection pads 34 of two test pieces. 
[0059] 

[The example 1 of a comparison] The conductive particle 4 used for the epoxy adhesive solution 
used in the [production of conductive adhesion sheet] example 1 in the example 1 was added at a rate 
of 1 .2 volume %, and it mixed. The blade coating machine was used and applied to the front face of 
the PET film with which poly dimethylsiloxane was covered considering this liquid as a remover. 
Next, the conductive adhesion sheet with a thickness of 28 micrometers was formed on the PET film ■ 
by carrying out desiccation clearance of the solvent from this spreading film. This conductive 
adhesion sheet removes and uses a PET film. 

[0060] In addition, the appending rate to the epoxy adhesive solution of the conductive particle 4 
was set up so that the content of the conductive particle 4 within a conductive adhesion sheet might 
become comparable as an example 2. 

[Performance evaluation] Using the conductive adhesion sheet produced in this example 1 of a 
comparison, and the same substrate 30 for a trial as an example 1, a copper plate D and a glass 
substrate, two test pieces each were produced by the same approach as an example 1 , and the 
connection-confirm trial and the short verification test were performed by the same approach as an 
example 1. 

[0061] Consequently, in the connection-confirm trial, it was checked that four of a total of 400 
connection pads 34 of two test pieces are not connected to a copper plate D and an electric target. 
Moreover, in the short verification test, all insulation resistance was 1012ohms or more about a total 
of 400 checking pads 35 of two test pieces. It was checked that the short circuit has occurred among 
[ no ] the adjoining connection pads 34 by this about all a total of 400 connection pads 34 of two test 
pieces. 
[0062] 

[The example 2 of a comparison] Except having made the appending rate to the epoxy adhesive 
solution of the conductive particle 4 into 20 volume %, it is the same approach as the example 1 of a 
comparison, and the conductive adhesion sheet of the same configuration was produced. Using the 
conductive adhesion sheet produced in this example 2 of a comparison, and the same substrate 30 for 
a trial as an example 1 , a copper plate D and a glass substrate, two test pieces each were produced by 
the same approach as an example 1, and the connection-confirm trial and the short verification test 
were performed by the same approach as an example 1 . 

[0063] Consequently, in the connection-confirm trial, it was checked that all a total of 400 
connection pads 34 of two test pieces are connected to a copper plate D and an electric target. 
Moreover, by the short verification test, insulation resistance is 108 in ten of a total of 400 checking 
pads 35 of two test pieces. It became below omega. It turned out that the short circuit has occurred 
by this between the connection pads 34 which adjoin by these ten places. 
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[0064] 

[Effect of the Invention] As explained above, in order according to the conductive adhesion sheet of 
this invention to form two or more adhesive parts by predetermined arrangement in a core film plane 
and to arrange a conductive particle into this adhesive part, it becomes possible to make the pitch and 
magnitude of an adhesive part equivalent to an array pitch, wiring width of face, etc. of the pattern to; 
connect, and to set them up. Moreover, arrangement of the conductive particle within a sheet surface ; 
is fixed with a core film at the time of an activity. 

[0065] Therefore, even when connecting the pattern arranged in the fine pitch by making the pitch 
and magnitude of an adhesive part equivalent to an array pitch, wiring width of face, etc. of the 
pattern to connect, and setting them up, a short circuit can be prevented from being generated 
between adjacent patterns. Moreover, a possibility that the pattern to connect may be arranged in the 
location where a conductive particle does not exist can be abolished. 

[0066] Consequently, according to the conductive adhesion sheet of this invention, reliable 
connection can be made, when the dimension of the pattern to connect is small, or even when 
connecting the pattern arranged in the fine pitch. Moreover, according to the manufacture approach 
of the conductive adhesion sheet of this invention, in a sheet surface, a conductive particle is 
regularly high-density and can manufacture easily the conductive adhesion sheet arranged (the 
distance between adjacent conductive particles is set to 20 micrometers or less like). 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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©5 0%£jSx.-O2;<# ; ?rf32:, H£?g©/h£&2Mt 
[0 0 2 0] #«14?M?©#iS573?£2: LTimft<DH 

ntift®®, mmmm, n^m®. $>z>\,m&%^ 
0 timUT<DmmKmm&miL?*ft®-t%ic&. %.m. 50 
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[0 0 2 1] Sfc, <KD&mm<Dttg.£LTlt, fi&R 

is, x#*<>»m '1?^;fw R^si, 7 

y»HS, # U x-x;l>X;t>* y$BI^% W 5 c 2: T* 

7> H^-trX eux t£7xx;k 7i-l/>i-f 
y. \£ytu*?$y. zytatty-y, 7ifry# 

ym<DmMmmmk-emcDiitfettft?mwc%tz>it£ 
[0022] $fc, m\ic*i®%i®ffifrc>%zmmm* 

1 /im~5 0 /imtc, L<(i5 (im~2 Ojimi: 
Lt«L^o ^«IJ«<DS^A^5 0/xm^S^.^i:, 

[0 0 2 3] *^©#«14S*->-hTt±, 377^ 
;l/A«rt*/u-eMffilc^ l *5ctt/m2 cog»gija*^fi!c$ 

©»*tt»*t'>- h%*«tt«!K» tT{R±»BT(Jli:-r 
[0 0 2 4] 

t±> P£7?l^**lciegU/t3 77^W*l i:, 37 
7-c;UA10MBtCl3S^nfcg^M2, 3 2:, «tt 



(5) 
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[0 0 2 5] 3 77t';l/A 1 14, ^*ft*'Jl^fr 

(b) icTnt&oic, 7 4)\<hmft<Dm-& 

«i:8W OffiB* J: tf *ffi«?OiBi&fiMI 

£<DHPSttl 5/imT-J&0, ««fc:}ftoT»0^3»f 
j£©HHtt 1 5 (imfW. <KDtt«ttSP#l owo 
^TOfiMJ'AWbSS^eTfeSo 377i-;l/A 1 CD^T 10 
<D&«ttgP# 10t,«l fflOSBfl-WK? 4 EB2 

[0 0 2 6] 3 77^;^ KDJP2&4 («mT$5o JS 
«SiJH2, 314, »*Ett®{tffl*^-rSi**S/»0 

%mtmmmfr jssai 2nmT*h% 0 mm 
ymmmi 6)im, it? s^*o«*oim a» 1 . 5 p m 

T*&S 0 tt*ttg|5#l 0<D¥M* (7^;b Affiled 
fcKrflfflBtt) {4P3^T*fe(5, C©ROiSSf4 8/im G§ 
•tttatfi? 4O 3 FJ^fi[g(0 1. 3 3fl9)T*fc*„ 20 
[0 0 2 7] COWttSti'-Hi, flMBffc* ^ 

m\HT><Dwm&m%L? 4 oEBt4H£«nT^ 
»«ttf»tt?4*<s/-hiBrtic, 01 (b) (omwem 

[0 0 2 8] LfctfoT, CO^«BK«|©||fltt»«S/ 30 
ttSttSftH 0©e«y^fcJ:tf;*;£S«\ &£tT3 

[0 0 2 9] ^4b\ C<DHjfi©«8<0*«ttSf»2/-Hc 
4tU4\ »«tetM?#J^J«fcEB?ftTi^S;fci&, 40 
7^i»k:EB*nTV»««^o«t3tJ:*«tt«S?% 
SJSfc'hS < (01*. ff, itS 2 n mIXTIC) Lft < T 

»a-rs^*-->!5«is«tttttt?o#ftL*vMaB 

-bit. SffiSO^tSK-TSCttc 
J;-3t> W«tt««[ ; fjb^>^AicEB«nTV'>S»B 
h J: 8«>**-y®»fi®fr&©3&tti 

[0 0 3 0] 01 (c) iC, 377^;VAl©ffirtTO 50 
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tt«14g|5#l 0©EB^±Ei:f4S*5S|«tt^i/- 
h^To c©«n?H\ tt»14SP^l 0tf7-f;W=.®rt 
o«?jSoffiBKEBStiTv^s. cne.©^Toite* 

1 0 rtlc, # l {@©««14?8&? 4 jbHEfi* *iT 
[0 0 3 1] 5fc1\ 7~7Xf7^7^^fA^455: 
££4 9, Siog«|]l2»m 0 &SM7§$© 

[0 0 3 2] *fc, $ 1 ©&»£lJJl 2 ©±£, 

tt»tt*wrs*^©«W6tt«fKJi 1 1 £ffi?$-r3o 

7*hvx^Mi:LT, 377-fMl CMt 

ftttKMl i©±7?tcEBU £©7*bv7N^M©± 
l«i£02 (a) IZTnto 

[0033] cn»c«fco, f&x&mmmi i<om^rc 
fiT**isgtta5# 1 o»«a *nwn©»»fcHKfb 

?n?»c 02 (b) fiCfl!)«jlR*^'r. 
[0 0 3 4] i^t, CO«lTa77'f;l'A 1 ©±^ft» 

02(c) tc^-Tcfc^tc. tt«ttgp^l 0rtlcA5>-r> 
377^1/Al ©±B5fc#ftT*«Btt««[ : f 4 a 14, 
»»ffj<0#^rc 7 ^ ;1/ A4 H Tff L S T § C t IC 4 o T 

[003 5] ->-h±ft^»^-&5Ci:T\ ^T©!fe 

•ttawj-i o\cmnmm?4ftx t )B<%;Zo tit. 

5>^Sili:lc4oT. 377^M 1 ©ite*14g|5» l 0 
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hff, 0 2 (d) iCSVf -^©ffi 

[0036] ctucfu-c, mmmm3tfBmznrc*} 

^-7-^^64, 8*ffiM3*=i77-f/l/Alflafc|ig 
»* T, a 7 7 f 1 ©±CSt/>Tto^-r 5 c i: \z & 
•3, 02 (d) (DVmtLT$>£h\ fetch, COJjB^ 
©JmlftSiKti. 3 *ft-r»»»j3W5ft: L&i^S 

»5f:*^-7-f;I/A65:IHISILfc^«lT*<$ffl$n5o 10 

3am 5 ©n i ©&#sijg 2 fcj&a-r «ffi 

i:, *A-7-f^A6om2 0»»ffllJi3flli:4S® 
[0 0 3 7] COHSfi«»0^rj£fc:J:nHf» 377^/1/ 

a i \zmm 2 0/i mWT©iM&ftatti5# 1 o 

[0 0 3 8] 

5pm©Jp'Jxf-U>TU7*U-h (PET) 7-f/l/ 20 

A£JMU cop e T7-r;W»©SSfc, MtfflfcL 

X^^/^^U^y^mS OnmOlfTjfflL 
fc 0 <1©PET7^/VA QS«tt 5 0|flllJWA^I«« 

SCfcfCfctK P E T7-f;bi 5_LlC N Jp2l0/im© 

x7xy-7i/AS»«x*^>«mi: i omas, 7x 30 

4. 5S»SP, fcJ:tfh7l/xj//»»xf-;l/S^JS : 5 

1 1 4 fim^^Lfco c<ommmmm 1 1 © 

±ICJS£ 10/im©PET7^ ;UA^M^fco 

ET7-f;l/A*D-5--e±^6ftlEL4A^61ft^fc. 40 
[0 0 4 0] ffiffl LfcSftttBHBtt, 2 
0 0 OT^^^gaffi/K'JxXx^yb^U V- : 1 0 0 

M 10. 7MM^ ->*ifuyyj3-^^^^'j 
b-h: 4. 3fifig|5, ^>^x'J7s'J h-^h'J^^ 
*VU-h : 1 5«»gP, V>m (*y*ZtVu^)\, 
**i/3L?fo) : 3. 2, 2-v^b*i/- 

2-7xX/l/7-feh7x/y : 2MSP, 2, 6--7- 
tert-7"f;l'-4-^f;l/7i/-;l/:0. 0 4M 
ftgi5, fcitftfUx^hft^S TOPLAS^XD-l 50 
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4 0j : 0. 1 1 M»*ina.T» *#iB£-r<&«ii:fc 
£»)*§e>nfcfc©T*fc5o 

[00 41] £W3#?«#2 0 0 O-efeS^ftfftsKU 

ixr;i/7u«'JT-tt, -TV 7 

S*fiftm?±S©y^^-5x->'3 y^nv 
[0 0 4 2] c©SBtttaHBtt»Sd*$Wtftv^ mi 

t#?>ni. 0 7tH77^MhbT, Sg8nmT 

**H»©*nA/<*->*V, 01 (b) t^ftt»tt 
SSI 0©IBgi:|^CBBgt\ tt?jAIHIPi«tl 5 /unify 

Srffl«Lfc 0 £©7* hvx*M*Jfi7tttfitKJil 1© 
±KEHU CC7*hvxi'M©±A^iffljSE*»7 
>7*©ft*J!ai*Lfc„ 02 (a) HilOttiSgt, ffl 
L, C©0T?fi, W£ 1 0 /im©P E T*^— 7-r;l/i» 

ffiE7K®7>7©/^7- : 2 kW. fiMfx*;l/ip- : 8 
0mj/cm 2 £:Lfc<, 

[0 0 4 3] Mc, P E T*^-7-f ;Vi»«riUISLT. 
jbV xjp*5/»»W*6&5»»ffJH (^l©g*ffl 

j» 2o±t»ja*nfc. 02 (b) ac©«i!8*^ 

"To u©n77^r;l/A 1 ©ffirtlcti, jtS^8fimTfe 
5P3«©3l4#1xgp^i 0*% 01 (b) Icixtti&Tl 

So 

[0 0 4 4] lC377^;^I±^ ^©««tt^ 

tt»»l 0C»«tt«» ; ?4*Anfc. 377^ 
;l/Ai©g®lc, B^WX (ft) S!©tt«7Y;L'A rs 
PV-3 6 3J%, n-7-*ffl^T»»JWtfcaK:i!l 
tftcttioT, tt«ttawa-l 0tA6"f, 377^ 
1 ©±Mlc#?S-r§j»«tt^Ka?4 a««lOI«V> 

[0 0 4 5] «tttt«»e?4A>P,JS:Si(i»*i:LT«, W 
BB¥ 6-22363 3^4MBKEil«nfc, ffi^A g 
. Cum (0. 008Sx^0. 4) TfeoTKS? 1 
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mm*m?mffiicftfrr>xmmmmm-?%$mm-? 

[00 4 6] *IC, 02 (d) tC^T<t5lC, -73tDffi 
lCX#*i/g3B^fr£&3JP£ 1 0 /i m<Dg8SlJJl (.m 

2<Dmmm) 3«snt^PET7-f^6 

S«ffle3^377^;l/Alffl!ltC[B]ltT, 377^ 

JgaS"JS3ATO$nTV^PET7^;l/A6li, mfSE 10 
<D%MW (P ET7^;VA) 5±(cSH (Dg«S>JJl2£ 

LfcTj £ i: IrI V7imT*{m b fc 0 
[0 0 4 7] W±cD<fc9(CbT, ^tfrfntfUxXx/Mt 
BgA^^5 377-<';l/i. 1 ©Mffi^x^v-g^iJ^S 

SS8fimOR^<T)tt*14gP»l Otf, 01 (b) tCT* 

Stu #tt#ttgp^ l o l <B©^-^^@©^m 

fc 0 c©#«ttS«'>-H0PiffiK:a:PET7-r;i/A 20 

5, 6tfS£SftTV>So 

[ttsgffffi] 03 (a) tttOWHSlRO-ffifcjiVfTffiJ 
HTfcD, 03 (b) &03 (a) <Da-ai«ffi0T* 

[0 0 4 8] SM*«3 0f±, ®&&mfc3 1 ©± 

2 0 0m<D%&m3 2 t, ^E^3 2fc©S8R/Vy F 
3 4fc«ktffcgfli/<«y F3 5fc**rU ffiR'ty F3 4 

43«ttf«aEfli^»y f 3 5&wo>®ttimwm 3 3 T*?gfc 

ftTV>3„ fflf/^ F3 4 t&ttffl/^y F3 5tt, 
^nSfeitBKS 2 Tgl?nt^5. F 3 4 30 

tt-2M>Tfi£WjbM 5 n m-V&ZJEfmKJB&'StU & 
F3 4 0E5<JVfyf-pti3 O/im-PSO, 8M5c>< 
>y F 3 4 £D^-y F©iK? h « 1 0 /imT^S. 

[0 0 4 9] 9ff. ±iS<o^ffi-e^6nfc*«tt»«-> 

-HDSffii»&PET7-f;l'i5, 6*iIA^LT, Mfs 
fflS«3 0®£T©8KR/<? F3 4gfl#£u JP£3mm 
<Dffi&LD tlDfflKmfr, 5 OMP a<0EE2j*ftH*fc«!ft 
T-2 3 01ClcM&LT5#IHI«J$L;fc o *©|S£* Kl£ 

ffls«3 o©«K'<y F3 4$&tmiRT>£t>\ mm& 
mm^-biz^r>zmmsnrz 0 40 

[0 0 5 0] 04«, H»fll»«3 0©SSR/<-yK3 4 
»#fc*fiD£tfWttt«S->- hfc.fcoTS**nfc 
m*£*Vf»rffi0T*fc£>o Cl(D^ffi0ti03 (a) Ob 

BtZtztb. C^^tH>Xm4X'it^2 3T'/^L 
[005 1] il©«featCLT#^nfc2{i©x-XFtf 
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T, 2 0 0ttOfcSffl^K3 5fcS«Dfc©ra©filft 
Lfc 0 2 i<DfX F If-XCD^ft 4 0 

0ffl(OffiRf<y F3 4<D?*>, ft£D £«5tf&t<:&tt? 

[0 0 5 2] *|C, ±a><D7?*£T*f# P.nfc^«14S*i/ 
-MD55ffifr6PET7-r;W>5, 6*S>J#LT, Mm 
m&m3 0<D±X<Dmm^y¥3 4^t, P£3mm 
©«7Xfii:OBl£R», 5 OMP aCD£E7J^AHtfc^ 
SrC*2 3 0r£MSLT5#ftS{S8Lfc o M 

anas* 3 o F3 4mtx?xmiRti)\ 

[0 0 5 3] CO,J;9lCl/Tf?5ftft2lOf-XHf 
-**E^T, »»r«*fEffl^y F3 5H«Ottli8S*t 
fcSJ^Lfc. *<0|gS* 2{@Or7>htf-XO-&ff4 0 
0ffl©tftSEJB>**y F 3 5 £OI^T N £T«D*6»Sla# 1 

o' 2 anLtxh-Dtcc cwc<k»K 2{i©xxht?-x 

<D-&ff-4 0 0ffl©±T ©SH^ y F3 4 lCO^T\ 
fS^TJDSft;^ F3 4 Hies/a- htff^bTV* 

[0 0 5 4] cn60KittS*^6, C©*fiSMO»« 

3 0©gl^7 F3 4 k««DftV S»«ttS«'>- KD 

3 4P^*«ttTO?4T«$nTl/^^ttffifC^§ 

[0 0 5 5] 

mmm 2 ] h <owm m 1 ©sara 

fcLfciMit. %mmi mmf&is£tfj5&x\ mm 

14&*S/- h Itftm Lfco g 1 (DgMS 2 ttWTO«fc 
olcLXBf&Lrc 

[0 0 5 6] 9£f. JP^2 5jimC^iJIfU>fl/7 
(PET) 7^^*fflIU COPET7t- 

ET7^;i/A5±fc, mm o/im<oj»Braitt*y-f5 

F^6*S»*«Ui (^l<DS»fflJi) 2*»^Lfc 0 
[0 0 5 7] |ftBrffltt#U'l' 5 KMtLTtt 

m&m<D®*im&$V'{5. mm tupa-n-i 1 1 

CJ 1 0 0M931C»LT, ^iw; h-;bhU 
^ * * 'J U- F * 1 S»gE©f J^l?»Jn LT 3 o ftmm 

»j2icj;f), ^fSlP^UxX7 L ;l/19J§A>P)&Sa77 
l <D-J5<Dmic?ifflm&#V'(S. F*>€)*5S« 

M»?fJ*3A<EH^n, 377^;l/Anca, fi^8;i 
mc0P3}gO3te#14a5^ 1 5^ 01 (b) IC^fgEHT* 
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1 5fimtf<y^ (tt?^HIH) T?SyWWE#JS*n, & 
«i«tt«» 1 0 fc& 1 flQfl-&ft^O*«tti!ttt? 
4;6TOB£ftT^StfltttJSBS'-h#f#e>ft;fco CCD 
**tt»«'>-b©PiliB£l4PET7-r^5, 6#» 

mNi£nutaftfliacK3(K *«d, 

fXhE-X^SL/co fcf£U KIUISfi3 0 2:fl 

«d t<Dmimm&mmzs- h^m/vvtmm^t^m io 

©ftl^ffti, 2 3 0T, lOfrffltLtCo CftSflDr 
7 h e-7£ffll\ mm 1 i:^ Wi*-PSBtt»BK» 

[0 0 5 8] *©IS** SISaKBKirett, 2{®«Dx7 
M£-*©£fM 0 OBO^TOSSlfcrty F3 4KOV 

«?n/c, tfc, '>3-FBIB6WPtt» 2{0<Df- 
7, h tf-X(D^tf- 4 0 Offl©ftSffi/<*y F 3 5 
Tx ^TOjftjaiSSiA^ 1 0 12 QKiffe^fc cntcj; 
t), 2f@(Df-Xhtf-X(D^ff-4 0 0<H©£T<Qg$^ 20 
•y F 3 4 fcov>T* R»rS£T©Sa5!>< v F 3 4 MK 

[0 0 5 9] 

[itKfiaj i ] mw&mmis- b mm mmm \ -em 

tt«K : f4*, 1. 2^%OfiJB-T-)ii!)0LTg^t 

3^»ai?nrcPET7^;i'i»oSffic, TV-Fa-* 

^i-rSd^tj;?), PET7-r;l'A±fC, P?2 8/! 30 

h J4 P E T 7 -r ;W»*UU#LTfflflj*-5. 
[0 0 6 0] ftfe, *«tt«fi? 4 ©xtf^SBfllfc 

ht, mmm\ m&D* tszv 

umtisa-b mmsmzfi itc. 40 

[0 0 6 1] ttffiflE&&Oft'?& 2<H©x7 

h£-7<D£fM0 0{@<D«'WF3 A<Do%AWf\ 

O^fM 0 0ffl<OfcSJB^«y F3 5fcOVT, 3>T<D*e 

sssmmo" DiUiT*^ft. cntct*), zm<Dy- 

XMf-X(D^ff4 0 0{i©3>T<Djg^>y F3 4 ICO 
V»T, BJ8-r3£T©»8vW K 3 4 MIES' a- htfjg 

[0 0 6 2] 50 
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i\mm 2 ] #mi4t®s? 4 ©x#* $/»»aij»»'\0 
2 o&«% t Lfctm«, itiMW 1 tra zxm 

m 2 T*im-$fttcmn®.&Mi/- v mmm itmv 

t, mmm 1 tmvxm'c&zmiDT-zhv-xzfm 
u mmm 1 1 m vjs&vmsanBxm t -> 3 - h mm 

[0063] mmmmumvit. 2<i©t l 7 

Mf-7©£-fH 0 OfflDffitt'*? F3 4©£Ttf»K 

S/a-hStEKK-ptt, 2ffl©r* h£-*©£tM 0 
0fflO«aEffl^y F3 5©5t3 1 0@3rT\ ttft&ftitf 

i o" QOTfcfcofco cntc<t»?, cne>oio®m 

T?R»-r*»«/<y F3 4^»Ci/ 3 -hA^LT^S 
[0 0 6 4] . 

«*7-Mcfcntf, 377^;l/AiBrtK:m^iSK7?1sa 

3 7 7 ^ ;b AtC J: •=» T -7- h ffirt T'OSiMtt^&^OlH 
[0 0 6 5] *Ofci6, tt«tta5^0tf f ^*<fctf^* 

So 

[0 0 6 6] *«WOSS«tt«at*>-HcJ: 
7lf>y^T-iB5iJ$nTV^/^-7*Si^-r5^T- 

BttBS? lffl©EIK*< 20p mWTi:4« «fe 3 tc) IBS 

[0 1 ] *»woi»«tt«f«'>- b<D-mmmm^t 

»f®0 (a) i:^®^ (b. c) 
[0 2 ] *«W<0»«tt«B'7- h<DSjt/3l£<D-HSS 

[0 3 ] *nw<Dmmm 1 , 2 * *cf j±««i 1 , 2 -ctt 

0(b) T-£3„ 
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[0 4] wmms.<omm^y mfttmmtt>\ mm *n 

Ml. 2©#*tt8»->-hK£oT»*Sft;fc«J&& 2 3 
^tlT'$oT, 03 (a) ©b-b«RrBiBUCffiSf 3 0 

5o 3 1 

im 5 ] ftmvmmimmi'- h ©-w^f 1M0 3 2 

(a) t¥ffiH (b) 3 3 

im e ] aasoawi^af s/- h omm&zmmtzrc 3 4 
«&®0rffiBtt*&3o 3 5 

imvmw] a 

1 10 

2 snaw ob 1 vmmmm) 

3 (3!2©&«iJJi) 

4 *«tt«a? 

5 $«f» 

6 *A-7-f^A 
7 

9 JSfbSR^ 
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mmm. 
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fflfiy F 
«2Effl/W F 

mwi&m? ©ss u*vMtt« 



1 0 tettttSBft 
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B2 ££ 
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h «B|/^yF©K* 
P 1 WtU*Z—V 

P2 wto**—v 

p 8§R/<*y FOEJUtTyf- 
W fflRrty F*fc-fIE#JB©-)2©^ra 
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